Abstract. Some results of numerical experiments of testing concrete cubes and prisms on unconfined compression, and the comparison of results obtained with experimental and specified data, are presented in the article. When performing calculations of structures in a nonlinear setting, it is very important to choose adequate deformation diagrams or material models. Because of the fact that there are no instructions how to use the diagrams of concrete and armature deformation in collaboration of steel and concrete, the simulation of reinforced concrete structures by finite elements of the same type without any assumptions is impossible. Numerical experiments have been performed in the LS-DYNA software package. This software package allows simulating the collaboration of concrete and steeling with the help of three-dimensional (for concrete) and rod (for the reinforcement) finite elements. As samples, a cube and a prism with dimensions of 150x150x150 mm and 150x150x600 mm, respectively, have been taken. The samples are simulated by solid finite elements. For the simulation of concrete, the non-linear CSCM (Continuous Surface Cap Model) material is used. The tests were carried out with samples of the following classes of concrete as for cylinder compressive strength: C12, C16, C20, C25, C30, C35. This corresponds to the following classes of cube compression strength: B15, B20, B25, B30, B37, B45. The tests have been carried out considering the friction coefficients between the plates of a testing machine, and a sample. The performed researches have shown that the destruction nature of the samples in a numerical experiment corresponds to the failure nature in real tests. The investigated model of CSCM concrete can be used in the calculation of concrete and reinforced concrete structures with acceptable accuracy for main classes of concrete.
Introduction
When performing calculations of structures in a nonlinear setting, it is very important to choose adequate deformation diagrams or material models. The behaviour of steel structures can be precisely and simply modeled by finite elements using the diagrams described in [1] . The diagrams of deformation of concrete and reinforcement are given in [2] . However, there are no instructions how to use these diagrams in collaboration of steel and concrete. Thus, the simulation of reinforced concrete structures by finite elements of the same type without any assumptions is impossible. Modern software packages, such as LS-DYNA, ANSYS, and others, allow simulating the collaboration of concrete and steel with the use of solid (for concrete) and rod (for reinforcement) finite elements. In this setting, for rod-like finite elements, we can use the diagrams presented in [2] . The behaviour of concrete in the case of triaxial stress state cannot be fully described by a concrete deformation diagram obtained under uniaxial compression. It is necessary to use more complex models of concrete.
Research Objective
The purpose of this study is to perform numerical experiments to test concrete cubes and prisms on uniaxial compression and compare the results with experimental and normative data.
Numerical experiments are implemented in the LS-DYNA software package. As samples, in accordance with [3] , a cube and a prism with dimensions of 150x150x150 mm and 150x150x600 mm, respectively, were taken. The samples are modeled by solid finite elements. The lower and upper plates of the testing machine are also made of solid finite elements ( Figure 1 ). The lower plate is fixed to avoid all possible displacements, the upper one can move only in vertical direction. Material of plates is steel. For the simulation of concrete, CSCM non-linear material [4] [5] [6] [7] is used.
In the course of the experiment, a gradually increasing load is applied to the upper plate, and the sample is brought to destruction.
The tests were performed with samples of the following classes of concrete as for cylinder compressive strength: C12, C16, C20, C25, C30, C35 [8] [9] [10] . This corresponds to the following classes of cube compression strength: B15, B20, B25, B30, B37, B45 [8] [9] [10] .
The tests were also carried out with different friction coefficients between the plates of the test machine and the sample. When the friction decreases, the pattern of destruction changes (Figure 3 ). And herewith, the strength of the cube is reduced by 1.5-2 times. For a prism with specified dimensions, the friction variation hardly affects. These results also correspond to the experimental data [11] . The pattern of the destruction of the prism is shown in The specified values of the average cube strength are taken from [10] . The average prismatic strength is accepted as 75% of the cube [9] .
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In Figures 5 and 6 , the results obtained are presented in the form of graphs. 
Conclusions
The conducted researches showed: 1. The character of destruction of concrete cubes and prisms obtained in numerical studies corresponds to experimental data. 2. The divergence of cube strength for concrete classes B20-B30 is not more than 9% in comparison with the standard (experimental) values. 3. The obtained values of the average prismatic strength for all concrete classes studied, with the exception of concrete B45, show good convergence with normative values. The discrepancies are not more than 6%. Thus, it can be concluded that the investigated CSCM concrete model can be used in the calculation of concrete and reinforced concrete structures with acceptable accuracy for the main classes of concrete used in mass construction. For concretes of class more than B35, additional studies are necessary.
